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FUSED FLEXIBLE TIP CATHETER 

ABSTRACT OF THE mSCLQ^. 
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tip soft to avoid injury w« 



BEST AVAILABLE COPY 



1216205 



FIG. I FIG 2 




PATENT AGENTS 



1216205 



FUSED FLEXIBLE TIP CATHETER 
Background of the invention 
Field of the Invention 

~^~The present invention relates to catheters which are 
inserted into blood vessels and used to inject radiopaque 
dyes or to otherwise aid in medical treatment of a. human or 

mamma.! • 



Ascription of the Prior Art . . > 

The prior art contains a number of catheters. designed 

10 for intravascular use in the treatment of disease including 
the injection of radiopaque dye into a blood vessel. 
Generally these catheters include a relatively stiff and 
. strong body portion having a soft tip portion on the leading 
end. The stiff body portion is required to provide 

15 torqueability, burst pressure strength, and longitudinal 
rigidity or column strength for advancing the catheter in 
the vessel. Torqueability is required to enable the 
catheter to be twisted so a curved tip may he; directed into 
a desired vessel. Burst strength is required to permit 

20 injection of fluids under pressure without ballooning or 
bursting of the catheter wall. Longitudinal rigidity ox- 
column strength is necessary to permit advancement of the 
catheter in a vessel by pushing on an exterior end of the 
catheter. The soft tip is necessary to avoid trauma and ^ 

25 injury to the blood vessel walls which can be caused if the 
relatively stiff polymeric material is used in the tip 

"^Angiography catheters having a stiff body portion have 
been formed in the past by forming the polymer body portion 
30 with a braid to produce the desired stiffness, and either 

aeaving the braid out during the forming of the tip portion 
or fusing a soft tip of the same or a similar polymer to the 
braided body portion. Additionally, angiography- catheters 
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« Yj V coextmding inner and outer tubul.r 
ha ve been constructed by c ^ ^ polyjner 

poller materials in the *o. y P tartwiwr portion 

material extending beyond -^ ^ ^^ naving soft tips 
. to form a soft tip portion. port ion and the 

~ ~a iLhe polymer of -tne r 
vhicl. are fused, the P .y antialJy t*e w»- 

po»™r of tip ^p^X rctofote «e„ « *— * 

soft polymer to a rigxa h ^ 

substantially different. ^ ^ a variety of 

> Prior art catheters ha hanSf ^ethylene, 

polyuria materials ny Zn-lU is a polymer that 

nylon and PVC. ^^^cteristicsWhen^aea 
pro vides excellent f range from 2 Fr. tp 10 Fr. to 

into tubes of diameters torgueability. burst 

5 produce catheters havxng " udinal rigidity. The 

strength ^cterist^ 

stiffness of the nylon vesse i injury. Soft 

vhich is too stiff - d ^ 1 ^ n C ; ias ticizers vhich may 
nylon materials aenera "* in the vessel and thus are 

.« leach out vhiie the catheter * 

° Tt suitable for forming soft txps. 

Sjyjjjsary. of the Invention 

a in an intravascular 
catheter including a tub ular b y ^ ^ ^ tul>ular body 
25 nylon, and a "^"^a .rom a material including a 

herein **• ^ ^ polymeE baving ester linkage to render 
poiyether-poiyam^de c^P ^ ^ a soft> 

the tip relatively more cons truct an 

- ^"T^ -dy and soft flexible 

30 intravascular catheter econojn ics. 
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>j*%* a stiff body and a flexion 
One feat-r. of th. i"""'*™. tw-tolt, and 

p ,op.rtl=. of Wl- '"^^"ne.. and fLxiWUty « 

»:"n /r^w*- ■ 

accompanying drawings. 

■^J£ — — 

20 invention* 

S^^ 1 ^TZifl^ Z^^ ot the invention is 

A8 shovn in Fig. ^ indicated generally at !0 having a 
i„ the for» of a * M attacne d to one end of the 

tubular body 12 ™d a •°**- tip i " attaclie d to the other 
25 ,oay 12 . convenientxy a -r^e „ ^ ^ 

ena of the desired stiffness 

f ro« a nylon selected to ^ ^ ^ ^ 

characteristics. *- unXage in sufficient 

^ a \-Z*Z£&Z?ZL- in «. 

is being inserted. orov ides excellent stiffness 

■ char.cter.rt ». «r ^ 
35 dimensions, i.e. * 
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torq ueability. burst pressure strength, and Xongxtudxnal 
ri Jdity. The torqueability permits the catheter to be 
IvLted or turned, vhile being inserted, to direct the tap, 
vh ch is generally precurvad, into a desired vessel. The 
Z rt * strength permits fluids to be injected under pressure 
vlthout ballooning or bursting of the catheter -". The 
•* riaidity or column strength of the catheter 

L folding of the catheter vithin the vessel. 

^e soft tip 14 can be a tube vhich is forced fro™ a 
blend of the nylon of the tody 12 and the ester linked co-polymer of 
polyether and polyamide, such as that commonly Xnovnas^ 
Ljlyether block amide (PEBA). This co-polymer is a soft, 
Sbery polymeric material vhich is compatible with and 
T^Z Z nylon by the application of heat and pressure. 
This co-polymer is chemically represented as: 

vhere PA is a polyamide and PE is a polyether. The^PEBA 
material has a vide range of flexibility, absence of 
plastici^rs, high elastic memory and good mechanical 
properties thus making it ideal for catheter construction 
lor angiography applications, hovever, the co-polymer xs too 
flexible and does not provide sufficient mechanical 
stability, which is often needed to maintain various curve 
eh pes 'and configurations. Thus the nylon is blended with 
the copolymer in quantities to produce an increase in the 
strength and stiffness of the tip, but still maxntaxning 
substantial softness and flexibility necessary to avoid 
"trauma. The co-polymer of polyamide and po^ether 
* as a tensile strength in the range from 20 to 35 MPA, 
-Lnaation of 200 to 70056 and a shore hardness of 70A to 55D 
3hlle Se nylon-11 has a tensile strength from 6,000 to 
Io!o00 P8I. Typically PEBA forms 50 to 70*, by veight, of 
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from Kilsan. ^ fused at one end 

, rrr r" i^r* - 

thereof to «■ leaning 

„^ The tubes forming the body 12 ana tne f 
pressure. The t conventional manner, 

be extruded into re.peotxve ^ together in 

TOe6 e tuhes. cut into deerre^enaths ^ 
. hutt- ioint « usinghea , „ found „ 

" -r^d tHhe end ofthe » due to similar 

^ZZZZZZZZ ^antia, economical 

and flexioxe t^f- 4-he tit> 14 enables 

of the present catheter ha. been found superior 

catheter, conducted ^„ xly at „ . 

^ tu^ar hodv « — <» """"^ * i3Ukil 
Sp F e'v o/bonded to the distal - - ~ 

' ~ ~ r snr s :::: r : - ~ ■ 

having holes 28 for* tf ^ ^ 

^ — - — - . 

adjacent to the tap 24. 



BEST AVAILABLE COPY 



6 1216205 

^4rtMtions. variations and changes in 
Since many modifications, va* 

^ ^ above described embodiments, it 

sbovn in the accompanying drawings be interpreted as 
iHustrative and not in a limiting sense. 
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The embodiments of the invention in which an exclusive 
property or. privilege is claimed are defined as follows: 



10 



. 1. An intravascular catheter comprising 

a tubular body formed from a nylon having desired 
• stiffness characteristics for torgueability, burst strength 
and longitudinal, rigidity, 

a soft flexible tip having one end thereof fused 
on one end of the tubular body to form a catheter having a 
relatively stiff tubular body arid a relatively soft flexible 
tip, and 

said tip being formed from a material including a 
polyether- polyamide co-polymer having ester linkage in suf- 
ficient quantities to render the material soft and flexible to 
avoid trauma to blood vessels . 

2- An intravascular catheter as claimed in claim 1 
wherein the nylon is nylon- 11 and the polyether- polya mi de 
co-polymer is polyether block amide. 

3, An intravascular catheter as claimed i,n claim 1 
wherein the poly ether- poly amide co- polymer has the following 
formula 



BO 



C — EA-C-O- EE — 
O O - J N 



1 



where PA is a polyaraide, IE Is a polyether, and N Ms an integer greater than 1. 

4. An intravascular catheter as claimed in claim 1 
wherein the material of the soft flexible tip consists of a 
blend of the nylon of the tubular body and polyether block 
amide. 

*5» An intravascular catheter as claimed in claim 4 
wherein the nylon of the tubular body and the tip is 
nylon-11. 

6» An intravascular catheter as claimed in claim 5 
wherein the blend includes from 30 to 50% by weight 
nylon-11- 

7. An intravascular catheter as claimed in claim 1 
wherein the soft flexible tip is tubular and is butt^-fused 
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on the distal end of the tubular body. 

8. An intravascular catheter as claimed in claim 6 
vherein the nylon-11 has a tensile strength within the range 
from 6,000 to 10,000 PSI, the polyether block amide has a 
tensile strength from 20 to 35 MPA, an elongation of 200 to 
70096, and a shore hardness of 7 OA to 55D. 

9. An intravascular catheter as claimed in claim 1 
vherein the tubular body has one or more holes formed 
through the tubular wall adjacent to the one end thereof 

wherein the soft flexible tip is fused to the one end of the 
tubular body by means of a butt-joint. 
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